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[#Mf#©SSB] 

*fe«{csH»r zumx-b ->X , 

a) «a©#tt(cS«,»-CA^feSP5©fefii%^-^ 
d ) Xf- * 7*b ) TSsSU/cMli^f » ?'c ) T?£ 
[0 00 1 ] 

f£IE (color calibration ) SO'fi^ift (color enhanc 
anent ) ©^HtPKIHU nfflMP^, 8U<D&affi$ 

feSB#K:*t-r & * 7-7, ^#5£t- Qmft 
ftRl^ (explicit constraints) #5®ffl£*l.&„ 
[0 00 2] 

A*att*ttJ*e2SnB©W^fe««:SE»"r4A:8£>©^ 

fc<fctfM«^Sj (UJBW-^0 17. 19 8. 19 
9 3*P2£ 1 2 BtUH) ©M3ffiIirC£>& 0 
[0 00 3] ^-7— r^^-'Hii^jf^^xf-A-ct*, — 
»©Bf5iJfcJ&KfcW.5&x •?-■;< 7' (* 

maw. mmm, w&ms. y^hfa^u-/, 
A-Fnf-f^^u^, ftt-) #iisr. mtez-&& 

IHL Rtfitft&fei^fc^-rs., — «Wfcfe£IB«ctt. R 
GB. CMY. CMYK&t'OSIBftffttfe^, Sf/c 
tt. C I EJIBR (XYZ). CIELAB. CIELU 

fca>«:m»6ha. *^s©en)c*i. ra&&flH£B© 

fei$. RO'/iWi, * 'J ;!/©*! j|v->©fe©fe 

»!©»«©&« a. 0n 

ibt, HUi. — flSftftRGB^-lfT^*-*© 
fe^f£. *7-^*U>* (3?-^XL7 7 00) iJfc 
!5L/rmUfc^©r*^„ HB» IHflttBL* =5 0. 0 
(c*jW£C I E LABfe^H^fei^KffiHT'&S,, 2 

2o©^g-ci^$n?>e^ 
SfefiK-cir. ffc£©Sl®rw:^r*fti,>fe£at-r. 
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-carats. c©w-c«. tr-r**^5f«. c©«u^ 

tt. J:")«tfD0fc (#K©mO ^D--?:4i?#i 
[0004] £K ©ifclBicfc^-ai. *^#^©JIM© 

^^©fe^p^v^-r-Si&^&s. gft^ssg 
tcfci, >r Wfe^PiB&O'feiDf^ft £ fcgxc , c © 7*a 42 
10 x{ciit><-3*>©|llijg#£{;-5. 31— tc, fet£lE©ffl^ 

«; *a^:$n€.fe^ffe©»a«:*jw^fe<!:v^?-r?> 

nfcBj§5£. |5]Dft]M:W*^-lf* (perceivedcolor r 
eproduction) t^'J > r U fct, CtUS. 
^WWtct*. *4^g«c#tt©fe^rai*>6.SIJ©«Ste?¥ 

te&mmt'CWk-rzt^smm-c&z. ±te©#(w:. * 

-^©RGB^F^^^«; >^©CMY (K) £fffl^© 

~C&9. ^X7C#Mffl^— ^ (multi -dimensional lo 
ok-up-tables) ft £*©&8J£fliC»-t:fT 5 C tifiXft?> 
(W. F. *>*U-f^*-% "*7-ff4^Xf-A" *i 
#*rf&4. 50 0. 9 1 9^. 1 985¥2^19B# 
M) . 

[0005] t,#>i>ft#6, A^fe^rart©^©^^. 

««cfcs. cc-epgsi^s©«. feiUfif©^*^^ 
a-r^A>tc^ct-c c©p^gi£$fia-r •&*:&© 
30 ^ffi^cns-ctctKo^s^^^r^rt^. — mo 
tzT-7a-?tCxte> feWf©fe©feffift)KRc>'Wef 

(clip) . ztcit. nm^smuxAtim^o^tiiti 

fe«rtKtt»435rffi«*** (m«> R. S. 
-("JU, E. 7P')^5l > J. P. 7~)V^-j9. "fe 
1|S3 xv ^Wt^M<Dt\M" i ■ Imaging T 
echnol. 16^, 176-18 1^-^(199 
om ®4S#M) . ^X©->->^4'. *€>S©ili«^ 

40 o>mmc mm u /cia^ . c <d&& v v •? t- > 
ft o si£-c# ^/c6-r. 

[0006] 

[#£BJ*^SiLJ;^<!:-r?.ISgl] L^L.ft*i6, ^>f 
— ^^/zS,^^^"^ y 4 -j t>7, (computer qeneratated 
presentation graphics) ft <t'©HH&©*£\ tH^JfeJ^t 

^©fejjs*>ft«3©f!i^T'??aT.5„ cna, ^-(S« 

(R^77) „ fcJ;C>'X-7-^ K (slide presentations 

) ft^©i5.<©@s©y7 7^ v t><<cisi<>x®ffi2ift 

&1$lcmfc'?tcisbX&Z. CtifbOm^icMLXit, w> 

50 k**u f^ufcij. *>-siHjfe^%M-ri>^*ffl 
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t»fcii/r*>. fe^i Lx<Dwmm& (mmm turn 

ft) J ©«BHc^H3ns. 

[0007] fe^-feon^icMx.. aartfctcB. s 6 

{£©3£«£ifOfc9 . ilftrt©«f*©&ff &IHBS 0/c 

•5. iii«rt©aa*«9«ciHi©*9-=i> h^x 

h (SSttb) *Jf Oft* Mit*ffiiL 

>X^r-;Hf^>^7 u Aj . *ai$l+^5, 08 1, 5 
2 9^. 1 99 2^1^14B#i) , t/U-^M&m 

•7 £>?tfffii (mm^m^pf-mmmo 17. 1 9 8 

K. xtf-n^ R. >a>, J. W 
R. x>JV>. rA^fe^ra^A^feffl^ffi^fe 
£|tg©m#fe»c^&T£fcfe©}r<£. is-tO'MilS 
gj #J80 0*>Ofr*56. C*i6CDT7'P 

-^©^-rtl^rffl^r fe. ffe©fettSIg 0< ttt»BJfM! 

EHf^Ctfe^Oftllfeh--^ (skin 
tones) Ifim&fr T 0 £ 5 & ZaMWfiib Z> . 

[0008] fe^raft©* > h ©#S©SP 

^6^(C»r-5 v 9 t>**E^WK:JS5e (specify) 
0, S»6tlfcW b-^^ilBStC^oTjaO©^®^© 

[0 00 9] 

HzX*>iE>»$S. ( 1 ) AAeSIH©*-/ > V ©#56SB# 

■r*. (2) Bfje©v»tr>ifiw*cflei». ^o©5j<-c 

> f (JBttSOfe) (morphinq) tt«rtC«-3< . 

[0010] *&m<o-ism&* A#feanB©A2jeffl* 

[0 0 1 1 ] a ) A*feSM©««*6. A?Jfeli©3P 

ftms (subset) * 1 lawjjejisr & 
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c ) X?y7&) ©»tc£**ifcl,»A2jfeffi©3S£*JB 

*. xf»yc) ©A^fefflKSturjf^-r-s 

e) X^^7"b) fccfctfd) ©^Jdt^&fcffl^-C, A^J 

fe^p^©A^fefii?r a*a3aiB©m*a«cc^i'r * 
[0012] *i6M©. ±ie*3^o'-e-©fte©ss t JB. ti 

[0013] 

[S?J60d] loODfe^ra©^^^*^-!® 

««ai©a^ia«:v»rrrs^ra«rdtj. mar, 

^©RGBffi*-9--vjU^U>*©CMY (K) fSk:^ 
20 »-r-5«tefc£-C**. F?rM;**xSe§!ii{b©ft©, £ft: 
«S & £ «gFJJ ©fe*S© 5 X -7 ?<D?c#) &t . 1 gf5©fe 
* 7fc«-r ^■C©fe©a>JfeW^jE5t 3 ( colorimetri caccu 

racy ) *««fcn«cir>j: *&sbji*1t 9 c tj&ywt?* 
^. f6©e^©s»<ci/«:«3e<ofetc9fffl©3ai**w-r 

S-*?tf>iTOtt*#5ETS©ttBirrfc*. m«. 
rt©Hfeh->©atl«r*it"CL*9. «C-C44MB 

0©fefil*XA-XK:lS3er*ct«:j:»j» ^©IS^ 

■rS»<c*ffli©a*^t*BI«f«cff**4it>«:. A* 
fe^R!J©ffe©*^©$'JfelW#£. (colorimetric reprodu 

ction ) nmr&ctifiamtcti:*. nmtc. a^>& 
^ra©jS^%^tc*f-r-5*7— ?s h:r/y*H«er* 

7?t> ^iTrtij* 3 ^> CC C ©■£*> 6tT 9 C 4 **"C# 
S. fie^r, ^^©T^'p-^ti, *6J5>^>«^©& 

[OOMlHZtt. ABCr-«34a^>A^fe3gra©v 
;^ft*^A?JfiI(ABC»RGB. CMY, CM 
YK. XYZ, CIELABfei'iSt) DEFT 

*sti-5ffi*fefflB©v;i/^? + *ji-a*feiBtcsaft-r 
A^jfe^rat«s^sfe?giars>s«^fe* 

9-Cttt»J»^*>*4. A7JRC>*W^feSra», «m3-? 
©fe«Ccfc01#^3n^>*5, *?-?'^dr«:igItS 
CMYKfeSWja:f©J:9«:aiSj*J3 6«:J!iD*>*»&t 

so 
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tttttSt) £WTSMJJ&Pg©7'o-tex#$£*i£«§£4> 
03». C I ELAB^r^Wfe^fSiU-Cffl^ 

*§-££^L/cfe©-C&-5, C<Dis->r>X<Dmifmi 

ES-T-5C I E L A B A^filiC^Kf 5 7'n -fe ^ 
tf. ttt>T. C I ELABUl^effl«. *7-?»f> 
^|igffc2 4£fflU-rfrJ?;Sft&. #fc, C 1 ELABffi 10 
tii^H-t^JUE 6*ffl(,^-CCMYtH^fefii 

[0016] *f6W{c*5t»rSiat3tlS&X»^fffit*2 
^©xf-y^p-teX^t?. $11C, A^fe^lW©'* 
-Y> r©*>£SR#£l££K5EU (B^MD7';f 20 
>^^W(c#^-T-5. ^2tc. A^fe^ra©. 
Sft&ogiO©*^ > h£. Sf^©-7^ f>yi£BSCCfi£ 

[00171E4B, #f£BJ3©:£)£l6£l¥)!ffi&:/P v Z> 

4. io6B, ^-n-etiA^fe^ra 1 o o . ssmfrfe 
sua i o 2ce*n/rjtaff3ft. A#xcttH*effl&*WB 

« r->->c}3©#— ^ft-c^^j &&*©ft»©Sto«:« 30 

(5^n/cfe^r B 11 0 4, 1 0 6©Aft£fflt,>-t\ A^Jfe 

^ra©^^>h*m^fe?gra©'i<-f> kcv a. 
c©^«, S'jewi?^. immwrn. Bxf&mt&s 

2CC*it,>T\ ^^©feffi^ io©si-^(cs£»^ns„ 
Xf-^l 14K*ii»T\ x-r^^'l l2t?M3hfc 40 
feffi©*£tt. MSWcMPg 1 0 4. 1 06 ©A2> 

aBtttt**H#-r*«fc5«c93ftS*i&. Xf'j^l 10S 
jyf 1 1 4 ©fftfPJC J: X tifcSESMC «t 0 . A^Jfe 

^p H i©-r-<-c©fe©*^K:^-rs^^^$ns 0 

[0018] 2f:#6H^©7'n42^©^ 1 i> v v 
t'>^:/oH»x&c:tei>TK5E£ft&e©Sl^cMU A 

^fe^ra^e.m^fe^^©* 5 -v ? f > ifz&m-r 

SXf*^T*5. HIJ£3*i*4$J£©ff$Mll£t4. cn 
P,©fe©*7-V- y f>^ifelSi|BI1itC. -€-©#^©ifi 50 



#ia¥6-253 1 3 9 
6 

fflttfuctftfrr&o KS^nfcfe©g)5^*^«, 
tc<fc-»r». nm&t-->Rvigi&icmr&'?v t->^ 

h->. x#-r*7^-. x # - & i©^^©® ^ 
df©aas©*5-^»e>*^t«. mri$©x 

jH-^? 8 ^ > Office J: OBI^S titers (dKBHWlFUH 
»0 17. 19 8-*) fj:£<Dm£{Wffiiimm~CZh. 
[0 0 1 9 ] HUKECi^CC, ^gft)!)7-7vt>^ 

< a ) ttj6Rje*7*-r . c tn*. flafe h - >^c i-©#— 
ffloe>n-5. as (b) tt«Rj£**r. cna, usr 

PB£ (constrain) Lfc*K $#^©fe#t*3 ftfcffi«C*f L 
no©?iJ (series) %5SSIOfc0. ^^cW^tt (*8 

(o »ffi©Ra5E£mfo fci^ts, cnssioi^ 
KS-r-5©icfln,^n^„ 05 (D) H*at©iRje*jj* 
-r. cna, fi^swfe-r^-roffl. $?c«-r^r©x 

+ > h — >*^— ©ibSM* (convex hull ) F*9SP©fe?r 
©a^« (hvper-voTume) <DmM&.&mMT 6C i*Jt? 

*^, <> ^fc. cnp»©s^siss©^iB («^) 
*^t>#r, io©fig^©ffl^mfiS;-r-5c4^nJtfer$) 

Tans®*, (taBuesrffl^r-r^-ccoiiifeh-xoci 

&*!©*ft-e*U<:*f UT, M^C'Sv^ f>^«B§4fflo^ 
SCifettl., 0!l;Ui. ifell©hU-K-7-i'*v- 
J &M^^C-'"»> h— >f±# (Pantone specification ) ic 
ffl&&to&ffl&mi l C'? v 7*1, J3Afer->£ 

[0 02 0 ] sg^sn€>fe©ffl. Sc/cn6©^feic 

t> ©e. -3 * o c ©psss©a©^gp©fe ( i 

ttc». mm<»mkz> »6ti4*s*©»6*3Rows 
flt©a& c> < o*>© v e> y«»*#K5Eft«:*r l 

(tri-linear). »JSX 7*-5 ^ >fflra%i'©. ^ 
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•£KffiMmfi&$>*> («*.«. ^a> r. r^p. 

ff"ft (smoothing ) Ki4f^Zift#If-^^W 

-rs*7-i«wi**SBj <#b*hmj4. 94 1, 0 

3 9^. 1 9 9 0*f7B 1 OH^tf) . K. t)i-*<). 
H. 3f7 UM&SB (neiqhbors ) SH^SHC <fc*M 
-Ka t' -©fefilEgSftjJ (J. Imag. Sci. 
Technol. 3 6i, 73-8 0^-^ 1992 

#.ss.) . as, cn6©si«> gaawtcawjesft 

icf-Zfth ©£SM©1£IE©/cii!> tcM 8 S*ar#fcfe© 
tcfcawrr**. *»W©J^tt^Wr**»!l©«i« 
-7-f>SO!»fi <J. 4->K w. *-;uv>, R. 

•^TU> r r^M125f*©7fc1#^8SU 1 9 9 2*£S I GG 
RAPH^*^ 1 992^7^, T:3>ba-4r 

ilMWtCt±S^PBl(D^-<> Cl©=rX r 20 

t0 02 1 ]H6tt. i«*7-v^f>i/iM 

sssersfcft®. #fg?s©^ft?iijfewcjm>6n£. 

fo-r&s- KoffiWttHffiSti. JS<)©y- F©J©Itt 
SWfcUt&C**. Higifc©@/Mi£&5£T&.'- F 

§S5lffilift*f;l' (volumetric elastic c 30 
ontinuum model) &Cg"3#. Sf-f^S •:/ £ 7'P-teX£ffl 

r*ft^J# (Classical Mechanics) J Tfw V>--i>i 
XU-(tiKStt. fe»S>. 195 

■ttttttt^-CSeH-C** (Will*, O. C. Zienlwiem 
cz^. TligSS^SCThe Finite Element Method) J > 
3f3J&. v^p^kJUBJIE 1 9 77f#I). COf 
ft. ^7">;>^. Ri^^^^^JH^ h©->XT-Att?7]fi)| 40 

rtt. ttl^&igflfl©^- F©IStl?». y*^-*;^^ 
©*i«Hgg|HHcteW ^Mfi©{4^(c«{Kt- S . y * - * 
^^KCfc^r, 1S^!©»S*^T-SX 7* <)>?<D 
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■f^*7-v^>«S3iii. aflr. tST-©^- 

f/- F©H«:^-r-5A^feffl«:?frs*7-v ^ f 
y 3 .H , ^-r«( 1 985^2^190H 
*H#l+*4, 500, 9 1 9^, r*7-B^~> 

[o 02 2 ] HeK-si^rsMPi-ra. ^a^b^tafc*^ 
-v^f>yHisr^^7-a-fe^.©^i ^T^f f 1 - 

JgJ&Wcfc^-CK, A^feffiCS^Hb^nfcTWtt, 
ST. 07ic^2nSJ;^^y- F6 4RJ>'^^6 2 
^WTSiEKl] (reqular ) ft+mMcmibbtlZ. MZ- 
«. A^fe^^fx^RGBSgP^-C'dbn^ *&^©y 

-f«. A^feffl©i5H(cM-c.r^— (c^-flj^nfc^ 
(r) . m <g) , ^ (b> {c-en-eftisj^fts. r 

GBfiI#50#>e>2 5 5©ffiBK:&9, tt?-©*^Cjc*C» 
LT5 2-^oy- F**&£ 3o<D^-N> 
f-^XIJO, 1. 2. . . . 5 l©^--7->;*£& 
0. *tlS-T-2.fefiI{*0, 5. 1 0, . . . 2 5 5©->- 
-T-VXtC^cS. W^fe^M^C I ELAB©^ tg^- 
©#^- FJ4MJi-r*L* . a" . b" ffiB^WTSC 
HSJEeciUcd**!*^- Ftt. 

r* * 4 ttisu * ti, -e ©ffi#«jS« 3t»fc»7-?^ 

-K(c^r*««lffi««. A7Jfe^©^- F©feffltc 
[0 02 3 ] ^g-T -Sfefii^ifiM^-C^nf-C-^S C 4 

eTS©it^14. R?>*^?tffi*lil«-rsfc&cc, y- 
FtST-©^MB"Jtt©ft WllJ^^r^T ^ x x 7" 5 2 icj: 

-r^y- Fax jtf}-io>VX-7*) >yiCj:t) 

(net force ) #>6©£Wi (analogy) «C<t«)S«3n 

S3 6 2W6 6«:j:t)^3tiSfeM©^-C* 
■5= S3 6 2M6 6tt-?-n'cii, 08 KlTjrf tg^cte 
t»r. y — F7 0i. -c-©S^i5fil©y- F7 2, SC^ 
^©£^©y- F6 4 4©F^©«tife^ra«:*sW-5.fe^ 

^^■r„ -e©fli!Cc*js0iicctJii-cK. »acfliii5jt©s& 
•sia^y- F*5fflt^ti^o Ftc^t-r^px km 
ry-p^-icj:^, F«c»(e?r**t* 

CCJtLT. ^Mx7';>^6^^.?>nSiEi!*©*©A 

#$-c&s. ^x7-';>m^tc«fci)^3ns^i©A 

.31ffi©X7'';>y63 4Wc±ESgt (resting di 
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stance, Jj&U<Dmm £©^K:i:bW&. Vis it 
©ttltg;* (the rest lenqths)tt¥?£«:^fb-r i><D~C . 

(HNS) £WT€>. WflegsiflltCfcOTtt. cfrt*, ¥ 

[0024] h y- Fffi**«3Er S^a-b^ 

^ISsRfil ( convenience requirement ) tCjfc$$i5 10 
lK5£**f#6ft&a>-3 *7->~7b 8Rc/6 OiC 

tt. Ufw >^ t ^t^a-b?^. 1 959¥# 

fig) fcs£or«^3n/ciEift©^©M^:iLr. 

X7-9:75 8K:J:iJEM3ti. Hi*Sti5. W*^- F 

[0025] Wilt, RGBtf+f-f^^U-ZOfi 
^-v;b/'J>$ (=iy9£»XL7 70 0) K7,^ 

fe*Srt©fe©^ < » . 7" V > £ -Cff^-C * h fe©fei^© 
J*BMc*Sfc«>> A2Jfeffi=&UtfJfeflK:v ? V-fZtcito 

^>^f&{cj:f)^m3nfcC8i5 <*a^ttjrao 17, 30 

19 8) &£€Jll»TAftfM*{tt2)&Wc-?9 

c cne.©«jf5tctt, ii^»adfewtcB 

^•T^^TftSWlfe F ->«t£©fe«:3* L- < 
£^;LTi£5pjfifet*#&£. IS*uft©itit,> 
fe^^fetc>Fj-r Sflf si©* 9 — 7 ? tr > tfZftMT h t 

PJfcHc. MfeF->&£©^©fl&©fefc^T5®Jfetti5 
^?riftJ#-rSfcfc©^ffi?r}itt-r-5«, I9RyilO« 
C I ELABfe£RSj©»rIJBT"*9. *^©»a^j| 
SfeWtC <fc !)« $ ft ft: 3 ^7c#M-7— 7)V*m^ r R G 
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P^©-^^ F^W. C©»rfflK:*JW?>-§fe«:*f-r^A^ 
&a t tW7feffi©f&£*S0Tl,»S. FJU©SgP«iA 

tt?*? <^v\sAK.n-$ sefl^iu. f^© 

©fefii^-r. c©fli-ctt % <g^Kfe©^sn^w®© 
*-Dgp«. BtSSti. a'i&W^^ t*>^isis^ffltirfl 

[0026)01 lftt, RGBA^)fe^lO*53"3 
©SP^(c^f!l3nrt^. gp^Sl^i 2ii«^ffi©iS 
L»feffl©^^*-C*)S. SiJ^*^- 1 6 «. "7 * F if 9 y 
4 „$>i/->tc-«fl«Kcja6ftS. tl*tlft{t#M&f[]©fe 
ffl©*^T**. fe^tSRBSttgP^*-^ 1 2K*tbTSS 

1 6 tea* t rtT ^tis. gp^si^ 1 4 znm-rzm 
o©fe«. gp^-ai^ 1 2 & 1 6©w©iii&sf££iNifcrr£ 

[0027 1 S1B. CIELABA^ralA^CM 
YW^feSgra(C^-r*/c*©3 ^tc#Mt— 7>\><DP 
OSTSCR I PTU^2tO-f>7 ,| ;jl>f-i'a 

>©/ca&©isfet$g-c$>&„ c <Dmz*¥m<D-fi&.*m 
^ri^itenfcfe©?, ia4©^i 1 6ccatti>r 

S„ IBtt*1ffl8ffrrSfc«>K:. ^»©*JH^- ^juaoe 

fflra7--^u©^> f i )-&&w&2tix^zci:&mM 

3hfcl>. *BS3*ifcx> F 'J -©ffig£7irrfc«>tc=£ 
B§fr^(el1ipses)#fflt,>6ft-t"<,>£,, 
[0 02 8 ] 2PJ©#®&5^W<b^*6ft£CT£^l, 

©*©IEHl^(<:abS c©i ^ ^MRO'^iEOT^r * 

[0 02 9 ] 
[*1 ] 



(7) *SHI¥6 - 2 5 3 1 3 9 

XL 12 
%--Copyright 1932 Eastman KodaX Coapany 

/KOALA 2_MOR?H52 15. CRD « 
/ColorRenderingrrype i 

^SfS&V^JES* 1 '? 1* 089 °) * illuminant 
/MatrixPQR [ 0*40024 -0.22630 0.00000 

0.70760 1.16532 0.00000 

D65 (Hunt * iliulV 1 0,04570 °' 51822 1 % C0M *>r 
r) 

/RangePCK 1-0.75 2.5 -0.75 2.5 -0.75 2.5) 

div^bind^ 11 MexcSh w excn 3 * et oul wlch P Q P e *<* 3 get 
dlv) bind (eKCh P ° P CXCh 4 ° et MCih *° p eiteh 4 

dlv) bind ) { ***** *° P eXCh 5 9€t mUl eKCh PQP exch 5 9 et 
add?°tT3«3333 9 | 05 dlV dup °- 00 ** 5 « (7.787 aul 16 116 dlv 
) ltelse) bind **** 

aid, 1.3333333 «p ^ °*° DB656 16 ,7 * 7a? aUl " 116 dl * 
> if else} bind 

add) i .uiasg'S ^ dUP °*° 08856 le (7 ' 787 ttul 16 116 div 

) ifelsel bind) 

/MatrlxABC 10 500 0 116 -500 200 0 0 -2001 
/EncodeABC £<16 aub 100 dlv) bind 

112.0 add 240 dlv] bind 

{120 add 240 div) bind) 
/RangeABC £010101) 
/Tf LutO 

<00T00000000000000l0102020303040505060707080d090a0b0b0c0d0a0o 

cfef£0flf2Of4f5f6f7fSr9fAfbfdff> 

/M Lutl 

<OOIF000000000000000000101010202030303040405050506060707080809 
ebedeeef t Of l 1 3f4f 5f6f 8f 9faf cfdf f> 

/Tt Lnt2 

<00r0000000000000000l0102020303030404050505060607070e08090a0a 

15 15 15 % Table dimensions 
I % Interpolation table 

<0042b«041a6003f8d043b71053aS6003a41003f22003e06003e06003e06 
J % End interpolation table 



SS^SS^S^'^ /Tt - Lut0 ~efc 255.0 mil 0. 5 . Qd 
bind 

' SS^fitt'&tf-"* /W - Lukl «* 255.0 ««i o.5 adc 
bind 

SF&*&3?8tf' a * /If - Lu " — 255.0 »U1 0.5 •<« 
bind 

] % End RenderTable 

» * End color-rendering dictionary 



[0 03 0] 



[HBOflMtftllMli] 

[Hl]9!flEL" =50. OKfcWo. -TOtft 
*^5f41f-vjl/^i;>$ (ajfvj>XL7 700)© 
50 &ttM©£*inLfcia-C*5. 



r 



(8) 



13 



[02] U#feft#r^r0A#fef8©W»£tt*. - > 
a. 

*0-c&-5. 

[05] i5g;E*- of ©sb#ib£-©*$ <? a f 4 

0-C&S. (A) B^BUe. (B) »«HK£ k (C) » 

(D) ttflc8l|R5E«r^-r. 10 
[06] *7-7j b'^tD^Rt-:? ^ >^TJlo U 

[0 7] ^-F©iMf^-rit'*5, 

v'y >^«M£^-rt&^- K©0r*s. 

[09] L' =6 5. 0<DWm.t,Ci5^X. *m}<D&M* 



HW6-253 1 39 
14 

L 7 7 0 0 ) feJg{(Dfe{cv •;> ^U/ct^SS^^L/cSr-* 

[010] 33 0K©&Hft«K:*s(,>T. *^<Dif® 

T. A^fc'^^-^feigstDfe^'J 

L 7 7 0 0 ) fe^©fe«:v •;> ^L/ct^^Lrt^-C* 

[011] 3o©gp^^W6n/cA*RGBfe^fe1© 
tfJ**£tf&0T-&£. 
[##©!»«] 
2 2 Aftgm^il 

2 4 *7-7';f>« 

2 6 ttJ^jSlg^f^U 
6 4. 7 0. 7 2 -/-F 



[01 ] 



[07] 





[02] 



A 
8 

C 





D-f D (A,B,C) 
E-1 E (A.B.C) 
F-f F {A.B.C) 

















D 
E 
F 



1 



(9) 



5 3 1 3 9 



[03] 



22 



24' 



26- 



RGB 



R 




L* 




L* 




c 


G 




a* 


issfe 


a* 




M 






b* 


tf 




Y 















1 



CMY 



C I ELAB 



C I ELAB 



[04] 



100 



104 



I 



102 



106 — c 




110" 



112 



I 



114 



I 



116^ 



C 



I 



3 



(11) 



#13^6 -2 5 3 1 3 9 



50' 



52 




60 



58 



4 



(72)fPJJ^ P> tf—>3> 

34554 ^-/?7 + — JU 
Xh'J-f 3 



JP,06-2531 39,A [CLAIMS] 
* NOTICES * 



1/1 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The step which is the approach of changing the input color value of an input color space into the 
output color value of an output color space, and carries out the group division of the color value of an input 
color space based on the property of a community, b) The step which generates the color conversion to a 
group's each obtained at step a, c) The step which generates the color conversion to the remaining color values 
by which a group division was not carried out in step a, d) Approach characterized by including the step which 
changes the input color value of an input color space into the output color value of an output color space using 
the conversion which compounded the color conversion generated at step b, and the color conversion generated 
at step c. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to digital image formation processing. The approach about the 
technique which carries out the map of the one color space to another device-dependence color space is 
included more in a detail about the field of color proofreading (color calibration) of a digital image formation 
system, and color strengthening (color enhancement). Since the color map to a part for a specific color part is 
specified, explicit limitation (explicit constraints) is applied. 
[0002] 

[Description of the Prior Art] This invention is related application of United States patent application "the 
approach for changing the input color value of an input color space into the output color value of an output color 
space, and associated equipment" (application number February 12, 1993 [ 017, 198, and ] application). 
[0003] In a color digital image formation system, each steps (original scene and image acquisition, image storage, 
image transmission, a software display, hard copy display, etc.) in a series of image formation usually have a 
different color space and a different color gamut. In a general color space, device independence color spaces, 
such as device-dependence color spaces, such as RGB, CMY, and CMYK, or a CIE stimulus (XYZ), CIELAB, and 
CIELUV, etc. are included. Generally, the vocabulary a "color gamut" is shown in a specific phase with a system, 
and/or it is used in order to show the field of the color displayed. The color gamut of an indicating equipment 
may completely differ from the color gamut of image acquisition equipment, and/or the color gamut of the color 
of an original actual scene. Furthermore, the color gamut which may be displayed on a certain equipment differs 
from the color gamut of another equipment substantially. As an example, drawing 1 shows the color gamut of a 
general RGB color video monitor as compared with a color printer (KODAKKU XL7700). drawing — lightness 
value L* — it is the sectional view of the color gamut of the CIELAB color space in =50.0. The field with which 
two color gamuts lap expresses the color generated with two equipments. One equipment can generate the 
inside field of only the curve of the method of one, and an ungenerable color is expressed with the equipment of 
another side. The color value on the outside of both curves is ungenerable with neither of the equipments. In 
this example, a video monitor can generate the blue (saturation is high) saturated more compared with the 
thermal printer in this lightness level, and, on the other hand, it turns out that a thermal printer can generate the 
yellow (saturation is high) saturated more. 

[0004] In many application, it is necessary to catch the color picture data which exist in the color space of a 
certain specific equipment, and to carry out the map of it to the color space of different equipment. Since a 
color space differs from a color gamut in different equipment, some problems arise in this process. It is the 
problem of color proofreading in the first place. That is, if the color in a certain equipment is expressed how, it 
will be the problem whether the color perceived matches the color in other equipments. For example, there is a 
case where he wants to print the image displayed on the video monitor by the same consciousness-color 
playback (perceivedcolor reproduction). Essentially, this is the problem of changing into another device- 
dependence color space from the color space of a certain device dependence. The above-mentioned example is 
related with the conversion to the CMY (K) space of a printer of a monitor from RGB space. If all the colors of 
an image are in the duplication field of two color gamuts, the conversion in this case is comparatively easy, and 
can be performed using techniques, such as a multi-dimension look-up table (multi-dimensional look-up-tables), 
(W. refer to F. Schreiber, "color regeneration system" U.S. Pat. No. 4,500,919, and February 19, 1985). 
[0005] However, a problem becomes complicated when there is a color which exists out of the color gamut of an 
output color space among the colors in an input color space. How the color besides a color gamut is processed 
poses a problem here. The approach for dealing with this problem has been proposed partly until now. As general 
approach, clip the saturation on the boundary of a color gamut, maintaining the hue include angle and lightness 
of a color besides a color gamut (clip). Or there is a method of compressing a color gamut and dedicating the 
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color of an input image in an output color gamut. (For example, refer to an R.S. JIEN tile, E. WAROWITTO, the 
J. P. R back, "comparison of color-gamut mismatch compensation technique" J.Imaging Technol.16 volume, and 
176-1 81 -page (1990) printing) . some kinds, such as a scene of a photograph, of image — the color outside a 
color gamut — very — only — **** — since it is not contained, when it applies to these images, this saturation 
clipping approach brings about a considerably satisfying result. 
[0006] 

[Problem(s) to be Solved by the Invention] However, in the case of images, such as computer generation display 
graphics (computer generatatedpresentation graphics), the color besides an output color gamut exists at a 
remarkable rate. This is because the saturated color is very conspicuous in many kinds, such as a pie graph (pie 
chart) and a slide (slide presentations), of graphics. Even if it clips saturation or uses the approach of 
compressing a color gamut to these images, as for the image as a result, saturation (saturation ratio) will cause 
[ even the time ] the result which is hard to accept from what is become low (that is, a color looks light and 
fades). Consequently, another technique for carrying out the map of the color gamut of an input color to an 
output color space is required. Since this process is related with color correction of an image rather than it 
usually only makes in agreement the color of equipment other than a certain equipment, it is classified into **** 
of "color enhancement (color strengthening)." 

[0007] In addition to playback of the color outside a color gamut, color conversion of the format of further 
others is included in color strengthening. For example, increase the saturation of a not clear image, the hue of 
the body in an image is adjusted, or there is a case where he wants to increase the Colorcon trust between the 
bodies with which it differs in an image (color contrast). The approach using the combination of a matrix and a 1- 
dimensional reference table as the color strengthening approach for example, a Robert P. collet "the color of the 
printer using the input image generated electronically, and a tone scale configuration system" — U.S. Pat. No. 
5,081,529, refer to January 14, 1992, and global color-gamut mapping technique (the [ above-mentioned / United 
States patent application ] — No. 017 or 198) K. Spall DINGU, R. Gershon, J. Sullivan, R. Ellison, and the 
approach for changing the input color value of an input color space into the output color value of an output color 
space and referring to the "associated equipment" are included. However, without giving the side effect which is 
not desirable to other colors, even if it uses any of these approaches, it is quite difficult to specify mapping 
which has desired effectiveness to the saturated color, and it has even the impossible. For example, there is a 
problem of green cutting [ the beige tone (skin tones) generated in the image ]. 

[0008] This invention is assignment (specify) clearly about mapping to the specific subset of the point in a color 
space. The approach of carrying out the map (conversion) of the one color space to another color space is 
offered by carrying out and opting for mapping of the point of remaining not limiting, according to the defined 
mapping strategy. 
[0009] 

[Means for Solving the Problem and its Function] This invention carries out the map of the one color space to 
another color space, and includes desired color proofreading and/or the approach of supplying a color 
strengthening technique. The approach of this invention consists of the following two step processes, if it says 
generally. (1) Give limitation to the particular part of the point of an input color space, and specify mapping to an 
output color space clearly. (2) Carry out the map of the remaining point according to a predetermined mapping 
strategy. The mapping technique used in the suitable example is based on a computer graphics geometric 
morphing (configuration conversion) (morphing) technique. 

[0010] The approach of this invention is an approach of changing the input color value of an input color space 
into the output color value of an output color space, and contains the following step. 
[001 1] a) From the field of an input color space The color conversion which maintains a continuity with 
conversion of the d step b which forms the set of the input color value which is not included in the group of the 
c step a which performs color conversion to each set of the input color value formed in the b step a which 
forms 1 or more sets of input color value part part sets (subset) So that explanation of the above which changes 
the input color value of an input color space into the output color value of an output color space may show 
using the convolution transformation of the e steps b and d formed to the input color value of step c The main 
purpose of this invention is supplying an approach having been improved for changing an input color gamut so 
that it may suit in an output color gamut. 

[0012] The above of this invention and the other purposes become clearer by making it relate to the following 
explanation and a drawing, and taking into consideration. In drawing, the same sign shows the same part. 
[0013] 

[Example] This invention includes the approach of carrying out the map of the digital color picture of one color 
space to another color space. For example, it is the case where the RGB value of a monitor is changed into the 
CMY (K) value of a thermal printer etc. Because of [ for color strengthening for which it asks ] the mismatch of 
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the color gamut between different equipment, it is required to perform conversion at which no colorimetry- 
accuracy (colorimetricaccuracy) of the color of the one section or colors is maintained, or it is desirable. When 
the conventional approach is used, it is difficult to specify without the evil to other colors the mapping function 
which has desired effectiveness as a specific color. For example, in mapping which generates primary color with 
more high saturation, the hue of the beige tone in an image will be changed. Then, this invention limits correctly 
color mapping to one set of a color value, and solves the conventional technical problem by specifying the 
remaining color values smoothly using a specific color mapping algorithm. While being able to perform by this 
color strengthening of a different class over the set from which an input color space differs to coincidence, it 
becomes possible to maintain colorimetry-playback (colorimetric reproduction) of a set of everything but an 
input color space. Similarly, a global color strengthening technique or the conventional color-gamut mapping 
technique can be further performed from this viewpoint by limiting color mapping to the suitable set of an input 
color space. Therefore, the approach of this invention can be used in order to carry out all kinds of color 
conversion or color strengthening. 

[0014] Drawing 2 shows the generalized color mapping function 20 which changes the multi-channel input color 
value (ABC expresses RGB, CMY, CMYK, XYZ, CIELAB, etc.) of an input color space expressed with ABC into 
the multi-channel output color value of an output color space expressed with DEF. An output color space may 
not be so also when an input color space is a different color space. Although an input and an output color space 
are usually pinpointed with three color values, they may join color high-priced like the CMYK color space 
relevant to a color printer. 

[0015] If color conversion may be directly performed from an input color space to a desired output color space, 
two or more steps of processes of having neutral-colors space (an unit or plurality) may be included. Drawing 3 
shows the case where monitor RGB space is changed into printer CMY space, using CIELAB as neutral-colors 
space. The 1st step of this sequence includes the process which changes a RGB output color value into a 
corresponding CIELAB input color value using the input-device model 22. Then, a CIELAB output color value is 
calculated using the color mapping function 24. Next, a CIELAB output color value is changed into a CMY output 
color value using the output unit model 26. Each color conversion phase in this sequence consists of an analytic 
function (continuous or dividing) or a many dimensions reference table. This invention can be included in any 
color conversion phase. Furthermore, it is also possible to incorporate two or more phases, to form one phase 
and to incorporate this invention. 

[0016] The color conversion approach enforced in this invention includes two step processes. A subset with the 
point of an input color space is limited to the 1st, and mapping to an output color space is clearly specified as it. 
According to a predetermined mapping strategy, the map of the remaining point with which an input color space 
is not limited is carried out to the 2nd. 

[0017] Drawin g 4 shows the methodology of this invention with the detailed block diagram. The models 104 and 
106 of an input and an output color space are formed to the input color space 100 and the output color space 
102, respectively, and relate an input and an output color value to the color value of a standard color space. In 
step 108, based on the common purposes, such as common properties, such as a fresh tone (beige tone), or "it 
being a single body in a scene", a color value is classified and two or more subsets (subset) of an input color 
value are formed. Color conversion is assigned to each set formed at step 108 in step 1 10. In this color 
conversion, the map of the point of an input color space is carried out to the point of an output color space 
using the input of the created color spaces 104 and 106 according to the selected strategy. Although this 
technique includes colorimetry-playback, photograph-playback, and color strengthening, it is not necessarily 
limited to these. In step 112, the remaining color values are summarized to the set which is one. In step 114, the 
set of the color value formed at step 112 is changed so that the continuity of a color with the set by which color 
conversion was carried out at step 110 may be maintained using the input of the created color spaces 104 and 
106. Of the conversion generated by actuation of steps 110 and 114, the conversion to the set of all the colors 
of an input color space is formed. 

[0018] The 1st step of the process of this invention is a step which specifies color mapping to an output color 
space from an input color space to the set of the color limited in a mapping process. The specific subset limited 
is dependent on the specific candidate for application like the color mapping strategy of these colors. If the 
subset of the limited color may be equivalent to effective color calibration data, for example, it may reflect a 
specific color strengthening target. If limitation of mapping to an achromatic color tone and primary color may be 
desired depending on the candidate for application, it is to limit a color important for the image of photographs, 
such as a saturated color or beige tone, and sky color and a glass color. Color strengthening techniques, such as 
an approach (the United States patent application 017th, No. 198) indicated by two or more color mapping 
technique or above-mentioned Spall DINGU, such as a model of colorimetry-matching and a photograph- 
process, etc., can be used to the part of a different color. 
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[0019] As mentioned above, various color mapping technique is applicable to a different color set. Drawin g 5 
shows a different classification of a set of the color limited. Drawin g 5 (A) shows point limitation. This is used for 
limiting color playback of the trademark color of companies, such as single colors, such as a beige tone, or trade 
dress yellow of KODAKKU. Drawing 5 (B) shows line limitation. This is limitation (constrain) about a shadow. It is 
used for, emphasizing one train (series) or limiting the color on a neutral axis (achromatic color shaft) to the field 
where specification was stained. [ carry out ] Drawing 5 (C) shows limitation of a field. For example, it is used for 
this limiting the field of a color gamut. Drawing 5 (D) shows limitation of the volume. This is used for limiting the 
color inside the groups of all the colors of low saturation, or the convex mold (convex hull) of all skin tone colors. 
Needless to say, a subset classification of others of a limited color can also be used. For example, if an input 
color space is a CMYK equipment color space, a with a 4-dimensional super-volume (hyper-volume) limited color 
can be limited. Moreover, it is also possible to form the group of one limitation combining the classification 
(class) of these different limitation. For example, it is to limit the trademark color of a company using point 
limitation, and limit the color which is in the convex mold of all beige tones about a color-gamut side in an 
achromatic color shaft using volume limitation using field limitation using line limitation, the group from which a 
limited color differs is alike, respectively, it receives and a different mapping strategy can also be used. For 
example, the map of the trademark color of a company is carried out to a suitable pan tone specification 
(Pantone specification), the map of the achromatic color shaft is carried out in colorimetry, the map of the beige 
tone is carried out using a photograph-model, and in order to maximize the saturation of a color for a color- 
gamut front face, the map of the color strengthening strategy can be used and carried out. 
[0020] If the group of the color limited and the color mapping strategy over these limited colors are specified 
next, it must opt for color mapping to the remaining colors (it is called a non-limiting color), i.e., the color of the 
exterior of the group of this limited color. Some mapping strategies in which the complexity of operation and the 
smoothness of the result obtained differ from tolerance can be used to a non-limiting color. As easiest 
technique, a three wire (tri-linear), a tetrahedron, the base — there are multi-dimension interpolation 
techniques, such as spline interpolation, (for example, John R. DERIKO "the color picture regenerative apparatus 
which has a least-square-method reference table by smoothing (smoothing)" (U.S. Pat. No. 4,941 ,039 — )) Refer 
to July 10, 1990 issue, K. KANAMORI, and H. KOTERA "4 Color correction technique of the hard copy by the 
contiguity section (neighbors) interpolation approach" (J. Imag.Sci.Technol.36 volume, 73 - 80 pages, 1992). 
Usually, similarly, although developed for proofreading of the equipment from the data measured experimentally, 
these techniques are applicable, in order to process a color strengthening algorithm. In another strategy which is 
the suitable example of this invention, a computer graphics configuration conversion (morphing) technique (J. 
Kent, W. Carlsson, R. manager of a youth hostel "configuration conversion of multiple body" 1992SIGGRAPH 
report Chicago, July, 1992, "computer graphics" 26 No., 47 -54-page printing) is applied, and the non-limiting 
point is determined. This technique carries out the map of the point of an input color space to the point of 
output space flat and smooth and continuously by minimizing the cost value of a function which is the function 
of the color difference between the approaching color values. This cost function is formulized so that the partial 
continuity and smoothness in a color mapping function may be maximized. 

[0021] Drawing 6 is a flow chart which is used for the suitable example of this invention for determining a final 
color mapping function and which shows a cost minimization process. By this approach, the grid of a node is set 
up so that the coordinate of each node may correspond to the color of an output color space. The coordinate of 
the node corresponding to a limited color is fixed, and the coordinate of the remaining nodes can change, the 
node location which determines the minimal value of a cost function — volume elasticity — a continuum — 
based on a model (volumetric elastic continuum model), it is determined using a dynamic process (refer to the 
Herbert Goldstein work, a "classical mechanics (Classical Mechanics)" Addison-Wesley publishing company, 
Reading, Massachusetts, and 1959). This model is realizable in a discrete form using the system which consists 
of mass connected to a mechanical spring and a dash pot (for example, refer to O.C.Zienkwiewicz work, "limited 
element method (The Finite Element Method)", 3rd edition, and tuna UHIRU publication 1977). This mass, a 
spring, and the system of a dash pot are initialized, and, subsequently to equilibrium, are carried out. In a suitable 
example, the coordinate of the node of an output color space is similar to the location of the mass in the 
physical space of a mechanical model. In a mechanical model, the network of the spring which connects two or 
more mass corresponds to the cost function which does not permit uneven node spacing. A dash pot 
corresponds to the braking (attenuation) process which makes equilibrium possible. In fact, it simulates a 
dynamic process using a repetitive computer algorithm. Color mapping to a series of input colors generated on a 
stationary grid is specified by the final result of an optimization process. Usually, the number of the nodes of a 
grid is smaller than the number of the points of an input color space. It can opt for color mapping to the input 
color value generated between grid nodes using standard interpolation techniques, such as the Schreiber 
technique (February 19, 1985 issue, U.S. Pat. No. 4,500,919, "color regeneration system"). 
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[0022] Drawin g 6 is explained. The 1st step of the optimized color mapping function decision process contains 
initial setting of DS and an initial state. In the suitable example of this invention, the array by which the input 
color value was quantized is set to the regular (regular) grids structure which has a node 64 and a path cord 62 
as shown in drawin g 7 first. For example, if an input color space is video RGB space, the node of a grid will be 
identified by the red (R) who went over the range of an input color value, and was distributed over homogeneity, 
green (G), and blue (B), respectively, a RGB value is in the range of 0 to 255, and there is a 52-every node to 
each dimension of a grid — then, three node indexes — 0, 1, 2, and ... the color value which serves as a 
sequence of 51 and corresponds — 0, 5, 10, and ... it becomes the sequence of 255. They are L* to which each 
node of a grid relates when an output color space is CIELAB, a*, and b*. It will have a coordinate. The node 
contained in the group of a limited color is identified as it is a fixed node, and the coordinate is determined based 
on the selected color mapping strategy. The initial coordinate over the remaining non-limiting nodes in a grid is 
set as the color value of the node of an input color space, or is put interpolation and/or outside from the group 
of the limited point. 

[0023] The adjoining color value is continuous and a smooth thing is desirable for a permissible color mapping 
function. In order to apply a color mapping strategy different generally to the subset of a different limited color, 
and since discontinuity arises between the limited field of a grid node, and a non-limiting field, as for an initial 
coordinate, the conditions of a continuity and smooth nature are not fulfilled. In order to recover a desired 
continuity and smoothness, a cost function is defined by step 52 which performs quantitative measurement of 
the irregularity of a node grid. The node cost function to each of a non-limiting node is an analogy (analogy) from 
the net force (net force) which works in the mass connected to two or more mass which adjoins with a 
mechanical spring. It defines. In this example, the cost function to each node is a function of the color difference 
shown with die length 62 and 66. Die length 62 and 66 shows the color difference in the standard color space 
between a node 70, and the node 72 of most the near and the node 64 near the degree in the grid shown in 
drawing 8 , respectively. In addition, in an example, the contiguity node from which a number and a configuration 
differ is used. According to the analogy, the cost function to each node is the magnitude of the force of the net 
given from a connection spring to the mass corresponding to the node. The magnitude of the force supplied by 
each spring connection is proportional to the difference of current spring die length and pause distance 
(distance of resting distance and force zero). Since the pause die length (the rest lengths) of a spring changes 
flat and smooth, it has the spacing (spacing) with which the minimum cost location of mass also changes flat and 
smooth. In an output color space, this corresponds to the color difference which changes flat and smooth. The 
total cost is determined as the sum total of the cost to each of a non-limiting node. 

[0024] In the process which determines the minimum cost node coordinate, the total cost to a current node 
coordinate is calculated. Subsequently to convergence desired value (convergence requirement), this total cost 
is compared by step 54. When convergence is not obtained, a node coordinate is changed with steps 58 and 60 
in proportion to the partial vector value of a cost function. Mass is moved using analogy with mass and a spring 
as a force function of the net supplied according to the conventional mechanical model (for example, refer to the 
Herbert = Goldstein work, "classical mechanics", the Addison Wesley publishing company, Reading, 
Massachusetts, and 1959). When convergence is obtained, the last node coordinate is recorded by step 56 and 
outputted. A many dimensions reference table is effectively contained in the last node coordinate. The output 
color value corresponding to each input color value which is adapted for the quantization range of an output unit 
is calculated using this many dimensions reference table. 

[0025] As an example, the case where the map of the color of a RGB video display is carried out to a thermal 
printer (KODAKKU XL7700) is considered. Since many of colors in the color gamut of a RGB video display are in 
the exterior of the color gamut of a color reproducible by the printer, it is necessary to use the color-gamut 
mapping technique for carrying out the map of the input color value to an output color value. Although the map 
of the input color gamut can be carried out to an output color gamut using the technique (United States patent 
applications 017 and 198) indicated by Spall DINGU etc., it may have effect which is not desirable in colors, such 
as a beige tone which should be reproduced usually in colorimetry, on these techniques. While this invention 
specifies color mapping of the request to the color outside a color gamut with a high saturation ratio, it offers 
the approach for maintaining the colorimetry-playback to the color of others, such as a beige tone. Drawing 9 
ancJ drawing 10 are the sectional views of a CIELAB color space, and the map of the color of a RGB video color 
gamut is carried out to the color of an output color gamut using the three-dimension reference table generated 
by the suitable example of this invention. The vector of this drawing expresses the color difference of the input 
to each color in this cross section, and an output color value. The tail of a vector expresses the color value over 
an input video display, and the head (it corresponds to a diamond mark) of a vector expresses the color value of 
an output printer. In this example, the core of the cross section where a low saturation color is contained is 
limited, and is reproduced using a colorimetry-mapping strategy. It is limited and the color with the high 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgLeije 



2005/10/25 



JP,06-253139,A [DETAILED DESCRIPTION] 



6/7 s<— v 



saturation corresponding to the color-gamut boundary of a video display unit is Spall DINGU (Spaulding). It is 
reproduced using a mapping strategy [ / else ]. Neutral colors are understood that the map is carried out flat 
and smooth so that two limited fields may be connected. 

[0026] The RGB input color space 10 is divided into three parts in drawin g 1 1 . A subset 12 is the aggregate of a 
color value with the highest saturation. A subset 16 is a set of a non-saturated color value at the relative target 
generally seen on a photographic scene. A color strengthening strategy is applied to a subset 12, and the map of 
the input color is carried out to the saturated color of an output color space. The strategy which carries out the 
map of the input color to an output color in colorimetry is performed to a subset 16. The map of the remaining 
colors which form a subset 14 is carried out so that the continuity between subsets 12 and 16 may be 
maintained. 

[0027] Table 1 is a color rendering dictionary for the implementation in the POSTSCRIPT level 2 of the three- 
dimension reference table for changing into a CMY output color space from a CIELAB input color space. This 
table was assembled using the approach of this invention, and corresponds to the conversion 1 16 of drawing 4 . 
In order to simplify a publication, please understand that the entry of many reference tables and a interpolation 
table is omitted. The ellipsis (ellipses) is used in order to show the location of the omitted entry. 
[0028] Although the example considered to be the suitable example of invention has been shown, it is possible, 
without many modification and corrections also taking the essential range of this invention. Including all such 
modification that is within the limits of the truth of this invention, and corrections in a claim is meant. 
[0029] 
[Table 1] 
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•--Copyrignt 1992 Eastman Kodak company 

/KOALA_2_HOR?H52_l 5 . CRD « 
/ColorRenderingrrype 1 

a2£££5I«VS'2!!&. 1 '5 i- 089 °J * D6S iliumlnant 
/MatrixPQR [ 0.40024 -0.22630 0.00000 

0.70760 1.16532 0.00000 
D6S (Hunt . jJiJS 11 - °-° 4570 °' 51822 J % 00,16 P«*»«« f« 
/RangePQR 1-0.75 2.5 -0.75 2.5 -0.75 2.51 
divrblnd^ 11 IteXCh W EXCh 3 9et raul • xeh pop exch 3 «<* 
dlv} bind { * KCh P ° P eXCh 4 9et mul exch P°P •«* 4 got 

dlv) bind J l * Keh P0J? * XCh 5 9et Bttl eKCh P 01 * Mch 5 9et 

iddf°t?3333333 9 |J| *" V dUP 0 ' 008856 19 < 7 « 7 « mil 16 116 div 
) If else) bind 

add) ,.3333333 exp ^ *» °' 008856 * < 7 * 7a7 «» 16 116 
} If else) bind 

add) !.333333§'eS °*°° 8e56 ** (7 ' 787 " 116 ^ 

) ifeloej bind] 

/MatrixABC [0 500 0 116 -500 200 0 0 -200] 
/EncodeABC [{16 aub 100 dlv) bind 

{120 add 240 dlv] bind 

{120 add 240 dlv J bind] 
/RangeABC £0 1 0 1 0 1J 
/Tf LutO 

<00700000000DOOOOOl0102020303040505060707080d090aObObOcOdOeDe 

efef£0fl£2«f4f5f6f7rtf9fafbfdff> 

/If Lutl 

<007oOOOOOOOOOOODOOOOOl010102020303030404050505060607070e0909 
ebedeeef t Of l f 3 f 4 1 5*6* 8 «f af cf df f > 

/« Lut2 

<OOTOOOOOOOOOOOOOOOOl0102020303030404050505060607070808090aOa 

«de£r0flf2£3f4f*f7f8f9fafbfdfeff> 
/RenderTable t 

15 15 15 % Table dimensions 

[ % Interpolation table 

<0042b£0041a6003«d043b71053a56003a41003f22003e06003e06003e06 
I % End interpolation table 

gg^E^ 8 '"" «ch 255.0 mul 0.5 
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bind 

S^ 2 5 -S5TS H d1v} 5 - CRD /Tf ^" «• «5.0 «»i 0.5 add 
bind 

SS^t 'aST&t 5 - 0 " 0 /K - LUt2 9et ««* 255 *° -1 0.5 add 

bind 



bind 

J % End Renderrable 

» % End color-rendering dictionary 

[0030] 

[Effect of the Invention] As explained above, in case the color contained in a subset with an input color space is 
changed into the color of an output color space by color proofreading or color strengthening according to this 
invention, it can change without affecting the remaining colors which are not contained in the subset. Therefore, 
different color proofreading and different color strengthening can be performed to coincidence to a mutually 
different subset of an input color space. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawing 1] It is drawing in lightness L* =50.0 having shown the difference between the color gamuts of a 
general video monitor and a thermal printer (KODAKKU XL7700). 

[ Drawing 2] It is the block diagram of the general color mapping algorithm with which an output color value 
serves as a function of all input color values. 

[Drawing 3] It is the block diagram of a typical color mapping sequence. 
[Drawing 4] It is a flow chart explaining the conversion approach of this invention. 

[Drawing 5] It is drawing showing various types of the subset of the limited point. In (A), line limitation and (C) 
show field limitation, and, as for point limitation and (B), (D) shows volume limitation. 
[ Drawing 6] It is the explanatory view of the geometric morphing algorithm of color mapping. 
[Drawing 7] It is drawing showing the cubic lattice of a node. 

[ Drawin g 8] It is drawing of a grid node in which approaching most and showing spring connection with the node 
close to a degree. 

[Drawing 9] In the lightness of L* =65.0, it is drawing having shown the condition of having carried out the map of 
the color of an input video monitor color gamut to the color of a printer (KODAKKU XL7700) color gamut, using 
the color mapping function generated by the suitable example of this invention. 

[ Drawin g 10] In the hue include angle of 330 degrees, it is drawing having shown the condition of having carried 
out the map of the color of an input video monitor color gamut to the color of a printer (KODAKKU XL7700) 
color gamut, using the color mapping function generated by the suitable example of this invention. 
[ Drawing 1 1] It is the notch perspective view of the input RGB color space divided into three parts. 
[Description of Notations] 
22 Input-Device Model 
24 Color Mapping Function 
26 Output Unit Model 
64, 70, 72 Node 
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DRAWINGS 



[ Drawin g 1] 
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[ Drawin g 3] 
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[Drawing 5] 
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[Drawing 9] 
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[ Drawing 10 ] 




[Drawing 6] 
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